from Varian at T = RT. LC/MS-TOF experiments were performed on a Agilent 1100 Series instrument coupled to a micrOTOF ESI-TOF from Bruker, using a Jupiter C4 300A column (50 x 2 mm, 5 Microns, Phenomex). Protein concentrations were determined using a NanoDrop2000 from Thermo Scientific. Protein purification via SEC was performed on a GE Healthcare Äkta prime FPLC instrument using a Superdex TM 200 5/150 GL column.
Mutagenesis. Genes for FGE S266A , FGE C269S , FGE C274S and FGE S290K were constructed by primer extension PCR using the primers listed in Tab. S1. The gel-purified fragments were digested using NdeI and XhoI restriction enzymes and ligated into a pET28a expression vector (→ pET28a_FGE XXX ). Table S1 : List of primers used to construct FGE variants
Primer Name Sequence
tFGE-S266As AAGGGCGGCGCTTTCCTGTGCCACGAGT tFGE-S266Aa GGCACAGGAAAGCGCCGCCCTTGGTGAC tFGE-S290Ks CCGACTCCAAAGCCGCCCA tFGE-S290Ka TGGGCGGCTTTGGAGTCGG tFGE-C269Ss GTTCCTGTCCCACGAGTC tFGE-C269Sa GACTCGTGGGACAGGAAC tFGE-C274Ss AGTCGTACTCCAACCGCTA tFGE-C274Sa TAGCGGTTGGAGTACGACT Protein production. All FGE variants were produced in BL21 pLys cells. The cells were cultured at 37 °C in LB medium in shaker flasks. Gene expression was induced by addition of 0.1 mM IPTG. Protein production was carried out at 37 °C for 3 -4 h. The proteins were purified following standard NTA-agarose affinity chromatography protocols. The final protein samples were then dialyzed into 50 mM Tris-HCl pH 8.0, 50 mM NaCl and stored at -80 °C. Reduced FGE ( Figure S1 ) was produced by treatment with 5 mM DTT at 0°C for 20 min, followed by size exclusion chromatography to remove DTT, immediately before use in the Cu (I) binding assay.
Determination of in vitro FGE activity. We described this assay in detail in a previous paper. 2 Briefly, the activity of FGE was determined in 50 mM Tris buffer containing 2 µM CuSO 4 , 200 µM substrate (peptide sequence: Abz-SAL-Cys-SPTRA-NH 2 , Abz: o-amino benzoic acid), 50 mM EDTA, 50 mM NaCl at pH 8 as well as 2 mM of DTT or other thiol reducing agents ( Figure S2 ). Reactions were initiated by addition of the enzyme.
Reqction aliquots were quenched by addition of 1 volume equivalent of 1 % TFA in 4 M urea. Product formation was quantified by RP-HPLC.
BCS Cu(I) competition assay.
This method used to determine apparent Cu (I) binding affinities was adapted with minor modifications from Ref. [1] . To limit autooxidation of cysteine residues or low LMW thiols all samples were prepared using N 2 bubbled buffers and solutions. (*), 3 and to tris-alkylated FGE 4C (**). 
